Enlightening the molecular basis of trypanothione specificity in trypanosomatids: mutagenesis of Leishmania infantum glyoxalase II.
Leishmania infantum glyoxalase II shows absolute specificity towards its trypanothione thioester substrate. In the previous work, we performed a comparative analysis of glyoxalase II structures determined by X-ray crystallography which revealed that Tyr291 and Cys294, absent in the human homologue, are essential for substrate binding. To validate this trypanothione specificity hypothesis we produced a mutant L. infantum GLO2 enzyme by replacing Tyr291 and Cys294 by arginine and lysine, respectively. This new enzyme is capable to use the glutathione thioester substrate, with kinetic parameters similar to the ones from the human enzyme. Substrate specificity is likely to be mediated by spermidine moiety binding, providing a primer for understanding the molecular basis of trypanothione specificity.